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© Brake and energy accumulator device for loading and ejecting artillery cartridges. 



© A gun is provided with an automatic device 
intended partly for retardation of a cartridge during 
the latter portion of its ramming cycle into the cham- 
ber, partly for blocking/locking of the cartridge in the 
chamber, partly for exposure of the spent cartridge 
case after firing and partly for ejection of the spent 
case after firing. The invention is characterized by, 
among other things, the possibility of retarding the 
^ cartridge in a controlled and accurate manner from a 
^ substantial ramming velocity. Moreover, the cartridge 
is blocked effectively and in a very short time with 
IP relatively small masses and small forces. Exposure 
^of the spent cartridge after firing is accomplished in 
jv>a very short time with relatively small masses and 
O small forces. The spent cartridge is accelerated to a 
^relatively high velocity upon ejection. The device 
©includes impact means (4, 5, 6) which, on ramming 
n of the ammunition unit, enter into interaction with 
Ujand retard the ammunition unit. Also included is a 
pressure accumulator (-15) which is chargeable via 
the impact means with existing kinetic energy in the 



ammunition unit. The breech (8) is closed by means 
of energy stored in the pressure accumulator. 

During its activation with the aid of the stored 
energy the breech enters into interaction with the 
case and retains this during firing and during a 
predetermined portion of the rearwarddirected mo- 
tion in the gun occurring on account of firing. 
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IMPROVEMENT TO LARGE-CALIBRE GUNS 



TECHNICAL HELD 

The present invention relates to a device to 
control the train of motion in a large-calibre gun 
both for an ammunition unit, for example in the 
form of a cartridge, during the ramming thereof in 
the gun, and for the case of the ammunition unit as 
the gun is being fired and the spent case of the 
ammunition unit after firing. The term large-calibre 
gun is understood in the present context to mean, 
for example, a gun with a calibre of 25 cm. The 
present invention is nevertheless also applicable to 
guns with appreciably smaller calibres, for example 
30 mm. 



BACKGROUND ART 

Guns with automatic loading devices are pre- 
viously known in this art In such devices, the 
round/cartridge is rammed into the ramming posi- 
tion, whereafter the breech, screw, etc., is closed. 
When this has been done the gun can be fired and, 
upon firing, the rearward-directed motion per- 
formed by the movably journalled part of the gun 
relative to its cradle (the recoil jacket) or the like 
may be utilized for effectuation of ejection of the 
spent cartridge case. 



ACCOUNT OF THE INVENTION 



TECHNICAL PROBLEM 

The demands imposed on present-day guns as 
regards rate of fire are exacting. High ramming 
velocities, for example ramming velocities of 100 
m/s, must be used, resulting in bounce problems 
on ramming. Similarly, ejection of spent cartridge 
cases must be performed rapidly and effectively. 
Demands have also been put forward for the trains 
of motion to be controllable with relatively small 
masses and forces. 



SOLUTION 

The object of the present invention is to pro- 
pose a device that solves the problems outlined 
above, and others, and that which may be regarded 
as substantially characteristic of the new device is, 
among other things, that it includes impact means 
which, on ramming of the ammunition unit, enter 



into interaction with and retard the ammunition unit 
and that a pressure accumulator is chargeable via 
the impact means with existing kinetic energy in 
the thus retarding ammunition unit. Further char- 
5 acteristics are that the breech function (or cor- 
responding function) of the gun is actuatable for 
closing of the breech or the like by means of the 
energy stored in the pressure accumulator and that 
the breech or equivalent, during its activation by 

10 means of the stored energy, causes retention of 
the case of the ammunition unit during the said 
firing and during a predetermined portion of the 
rearward directed motion in the barrel that occurs 
in consequence of firing. 

75 The impact means preferably comprise an im- 

pact ring interactable with a flange on the case and 
displaceable in the longitudinal direction of the gun 
relative to the gun, and one or a plurality of impact 
spring means interactable with the impact ring and 

20 a piston which is here designated impact piston. 
The said impact means are preferably connected 
to the pressure accumulator and, depending on the 
said kinetic energy in the ammunition unit, supply 
the pressure accumulator with its energy by mo- 

25 tional displacement of the impact piston against the 
action of a spring, for example a gas spring, which 
is closed in by a floating piston. In one embodi- 
ment of the device according to the invention the 
pressure accumulator, via its pressure side, is com- 

30 municable or connected with the breech function or 
the equivalent function which then encompasses a 
piston function (breech piston) which is actuable for 
the energy stored in the pressure accumulator on 
the said activation for closing of the breech. 

35 In one embodiment the breech, in a starting 

position, is mechanically actuated for retention in 
its open position by means of the aforesaid impact 
ring. Upon actuation of the impact ring in relation to 
the gun otherwise by means of the ammunition unit 

40 to a predetermined longitudinal displacement posi- 
tion the breech is mechanically released and ac- 
tivated towards its closing position by means of the 
energy stored in the pressure accumulator. In the 
closed position of the breech a breech locking 

45 member enters into function for retention of the 
breech in its closed position so as to completely 
assure full safety against opening of the breech 
during firing. 

In yet a further embodiment the breech is 

so arranged to receive actuation force on firing of the 
gun on account of the rearward directed accelera- 
tion movement in the weapon. This actuation force 
endeavours to influence the breech towards its 
open position. At a predetermined longitudinal dis- 
placement position for the recoiling portion of the 
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weapon relative to the fixed portion thereof (the 
recoil jacket) an arrest means enter into interaction 
with the breech locking means so that the breech 
is mechanically released and can perform its open- 
ing movement. The said arrest means is preferably 
controlled with the aid of the gas pressure in the 
weapon. During the said breech opening movement 
the breech piston function accomplishes a 
pressure-raising influence on the said impact piston 
against the action of the said impact spring. The 
latter is then tensioned and can be utilized on 
exposure of the case by the breech to impart to the 
case an acceleration force for its ejection from the 
weapon via the opened breech. 

In yet another embodiment, the present inven- 
tion is characterized in that the ammunition unit is 
retarded in a controlled and accurate manner de- 
spite the high ramming velocity, for instance a 
ramming velocity of 100 m/s. It may be deemed 
yet a further characterizing feature that the am- 
munition unit will be effectively blocked in a short 
time and by means of relatively small masses and 
forces. Moreover, releasing of the blocking of the 
cartridge case after firing may be accomplished in 
a short time and with relatively small masses and 
forces. The spent cartridge case may then attain a 
high velocity on its departure from the gun. 



ADVANTAGES 

By means of the invention the ramming speed 
may be substantially increased in relation to pre- 
vious ramming velocities. One estimate of the in- 
crease in ramming velocity indicates that it is pos- 
sible to increase ramming velocities by about 500 
per cent. Blocking of the cartridge or equivalent 
can take place with such short times as about 3 
ms. The blocking is accomplished with small 
masses and small forces. The release of the bloc- 
king can take place within times of approx. 3 ms 
and with small masses and forces. The spent car- 
tridge case can be accelerated to a velocity of 150 
m/s during ejection thereof. 



BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

One currently proposed embodiment of a de- 
vice displaying the characterizing features significa- 
tive of the present invention will be described in 
greater detail below with reference to the accom- 
panying Drawing in which; 

The Figure in the form of an arrangement 
diagram and in longitudinal section illustrates the 
relevant parts of a piece of ordnance. 



DESCRIPTION OF PREFERRED EMBODIMENTS . 

The reference numerals in the Figure designate 
the following parts: 
5 1 . Chamber 

2. Cartridge 

3. Case flange 

4. Impact ring 

5. Impact spring 
70 6. Impact piston 

7. Pressure accumulator 

8. Breech 

9. Breech piston 

10. Breech locking clamp/breech locking 

15 means 

11. Breech locking spring 

12. Connection pipe/connection duct 

13. Breech block - barrel 

14. Arrest boss with piston 

20 15. Pressure accumulator cavity 

16. Core line 
The cartridge may be configured in a per se 
known manner and may consist of a case with a 
case flange 3, propellant charge and 

25 projectile/shell. The projectile may consist of a full- 
calibre projectile or of a sub-calibre projectile. The 
case as such may be of several different configura- 
tions with varying or constant conicity in a per se 
known manner. The cartridge can be rammed into 

30 the chamber ( = the position shown in the Figure) 
by means of free flight during the final portion of 
the ramming path. The cartridge may also be 
rammed using only a rammer or using a rammer 
and ramming head throughout the entire ramming 

35 procedure. The ramming motion may be more or 
less controlled, partly before and partly during the 
ramming procedure. 

The breech block 13 and the barrel may con- 
sist of an integrated, non-divisible unit manufac- 

40 tured of one and the same material or made of 
several different materials (composite) or consist of 
different divisible units manufactured of the same 
material or made of several different materials 
(composite). The chamber may be located solely in 

45 the barrel, solely in the breech block or in both the 
barrel and the breech block. The invention will now 
be described solely on the basis of the first-men- 
tioned embodiment 

The cartridge 2 is shown in the rammed posi- 

50 tion and has thus moved in an axial direction in 
towards the chamber 1, see arrow P. The case 
flange 3 comes into contact towards the end of the 
ramming path of the cartridge with the axially mov- 
able impact ring 4. The latter has been allocated a 

55 recess 13a in the breech block. The impact ring is 
shown in its one end position to which it has been 
actuated by the cartridge on account of the kinetic 
energy contained therein. While moving from the 
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second end position determined by the recess 13a 
to the end position illustrated in the Figure the 
impact ring and the cartridge maintain the same 
velocity. During the thus obtained movement of the 
impact ring the spring 5 is compressed, which 
accelerates the impact piston 6. The impact piston 
6 works in (acts on) a medium, for example hy- 
draulic fluid. The hydraulic fluid behind the piston 
at 12a receives a pressure increase on account of 
the acceleration of the impact piston. The pressure 
accumulator piston 7 is also accelerated in that the 
cavity 15 for the pressure accumulator is con- 
nected to the connection 1 2 via a aperture 1 5a. On 
acceleration of the pressure accumulator piston 7 a 
more compressible medium is compressed in that 
portion 15b of the cavity 15 which is located on the 
other side of the piston 7. The medium in the 
cavity 15b may consist of gas. 

Prior to commencement of the ramming cycle 
the impact ring 4 and impact piston 6 with the 
spring 5 are in protracted positions in accordance 
with the foregoing. The impact ring assumes its 
other end position, in which the breech 8 is ar- 
rested in that its front 8a is at rest and blocked in 
the open position against the outer periphery 4a of 
the impact ring 4. During the very last stretch of 
the ramming path the breech 8 will be released 
from the impact ring 4 and consequently the 
breech 8 will be accelerated towards its closing 
position. The force required to accelerate the mass 
of the breech is obtained from the pressure in the 
hydraulic medium contained in the connection 12, 
12a. The piston is designed with an inner duct 
which communicates with the duct 12 and with an 
inner cavity 8b in the breech. When the breech 8 
has reached its closing position as illustrated in the 
Figure a breech locking clamp/breech locking 
means 10 is moved by the force from a breech 
locking spring 11 behind the breech and blocks the 
breech in its closed position in accordance with the 
Figure. The gun is now ready to be fired. On firing, 
the barrel and breech block in the gun will acceler- 
ate axially rearwards and be retarded by a recoil 
brake device in a per se known manner. An arrest 
boss 14 with piston 14a is in communication with 
and is operated by the pressure in the barrel in a 
similarly per se known manner located in the recoil 
jacket will give impact against the breech locking 
means 10. The spring 11 will then again be com- 
pressed, causing the breech 8 to be released and 
able to move towards its opening position. 

The breech 8 is disposed in such a manner as 
to move in a plane (at right angles to the flat plane 
shown in the Figure) radially towards the axial 
plane of the cartridge and thus also of the chamber 
(a right angles to the flat plane shown in the 
Figure) at an angle « which is less than 90°. 
During firing the breech 8 will thus be exposed to 



both axial and radial force. Depending on the angle 
a selected, the force in the axial and radial direc- 
. tions may assume a different value. If the angle a 
is selected to be substantially 90° or insignificantly 
5 less than 90° the breech will be self-inhibiting. If 
the angle a is selected to be not insignificantly less 
than 90° (for example up to approx. 60°) the 
breech, under the influence of the force generated 
on firing, will endeavour to open itself. The embodi- 

w ment illustrated in the Figure utilizes this known 
fact. As the^ breech 8 proceeds towards its fully 
opened position the hydraulic medium in 8b, 9a, 
12, 12a and 15a will again be compressed and 
accomplish a pressure rise through the pressure 

75 accumulator. When the breech subsequently 
reaches or almost reaches its fully opened position 
the impact piston 6 will have compressed the 
spring 5 so that the impact ring 4 can actuate the 
case flange 3 with an axially rearward-directed 

20 force with the aid of which the spent cartridge case 
leaves the chamber. 

Depending upon the point in time decided to 
permit the breech 8 to open, it is possible to 
choose what influence the barrel pressure may be 

25 permitted to exercise on the ejection procedure. 
This influence may be allocated different values 
depending on the setting position (setting value) of 
the arrest boss 14 with the piston 14a. In the 
embodiment described heretofore use is preferably 

30 made of a breech or of several co-acting breech 
parts 8, one impact ring 4, two or more impact 
pistons 6 and two or more arrest bosses 14 with 
associated pistons 14a. The present invention may 
be realized in the form of a completely mechanical 

35 device, a hydraulic device or in analogy with the 
embodiment described above as a combined hy- 
draulic and mechanical device. 

The present invention should not be consid- 
ered as restricted to that described above and 

40 shown on the Drawing by way of example, many 
modifications being conceivable without departing 
from the spirit and scope of the appended Claims. 



45 Claims 

1 . A device to control in a large-calibre weapon 
(13) the train of motion partly for an ammunition 
unit, for example a cartridge (2) during the ram- 
so ming thereof in the weapon, and partly for the case 
(3) of the ammunition unit on firing of the gun, 
characterized in that the device includes impact 
means (4, 5, 6) which upon ramming of the am- 
munition unit enter into interaction with and retard 
55 the ammunition unit; that a pressure accumulator 
(15) is chargeable via impact means with kinetic 
energy existing in the thus retarding ammunition 
unit; that the breech function of the gun is influen- 
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ceable for closing of the breech (8) by means of 
the energy stored in the pressure accumulator; and 
that the breech, during its activation by means of 
the stored energy, endeavours to retain the case 
(3) of the ammunition unit during the said firing and 
during a predetermined portion of the rearward- 
directed movement in the gun occasioned by firing. 

2. The device as claimed in Claim 1, char- 
acterized in that the impact means comprise an 
impact ring (4) interactable with a flange (3) on the 
case and displaceable in the longitudinal direction 
of the gun, an impact spring means (5) interactable 
with the impact ring and with a piston, here des- 
ignated impact piston (6). 

3. The device as claimed in Claim 2, char- 
acterized in that the said impact means are con- 
nected to the pressure accumulator and, depending 
on the said kinetic energy in the ammunition unit, 
supply the pressure accumulator with its energy by 
motional displacement of the impact piston (6) 
against the action of a spring, for example a gas 
spring. 

4. The device as claimed in Claim 1, 2 and 3, 
characterized in that the pressure accumulator 
(15), via its pressure side (15a) is connective or 
connected to the breech function (9) which is ex- 
posable to the energy stored in the pressure accu- 
mulator upon the said activation for closing of the 
breech. 

5. The device as claimed in Claim 2, 3 or 4, 
characterized in that the breech (8), in a starting 
position, is mechanically actuated for retention in 
its opened position by means of the said impact 
ring; that on actuation of the impact ring relative to 
the rest of the gun, by means of the ammunition 
unit to a predetermined longitudinal displacement 
position the breech is mechanically released and 
activated towards its closing position by means of 
the energy stored in the pressure accumulator (15); 
and that in the closed position of the piston a 
breech locking means (10) enters into function for 
retention of the breech in its closed position. 

6. The device as claimed in any one of the 
preceding Claims, characterized in that the 
breech is disposed to receive actuation force upon 
firing of the gun on account of the rearward di- 
rected acceleration movement in the gun, which 
actuation force endeavours to urge the breech (8) 
towards its open position; that at a predetermined 
longitudinal displacement for the recoiling portions 
of the gun in relation to the fixed parts thereof (the 
recoil jacket), an arrest boss (14) preferably con- 
trolled by the gas pressure in the gun is mechani- 
cally released and performs its opening movement; 
and that the breech piston, during the opening 
movement, exerts a pressure-raising influence on 
the impact piston against the action of the impact 
spring (5). whereupon the latter, on release of the 



case by the breech, imparts to the case a force of 
acceleration for its ejection from the weapon via the 
opened breech. 

7. The arrangement as claimed in any one of 
5 the preceding Claims, characterized in that the 

ammunition unit is retarded in a controlled and 
accurate manner despite a high ramming velocity. 

8. The device as claimed in any one of the 
preceding Claims, characterized in that the am- 

w munition unit is blocked effectively and in a short 
time and by means of relatively small masses and 
forces. 

9. The device as claimed in any one of the 
preceding Claims, characterized in that release 

75 of the blocking of the case after firing takes place 
in a short time and with relatively small masses 
and forces. 

10. The device as claimed in any one of the 
preceding Claims, characterized in that a high 

20 velocity is imparted to the spent case upon its 
departure from the gun. 
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© A gun is provided with an automatic device 
intended partly for retardation of a cartridge during 
the latter portion of its ramming cycle into the cham- 
ber, partly for blocking/locking of the cartridge in the 
chamber, partly for exposure of the spent cartridge 
case after firing and partly for ejection of the spent 
case after firing. The device includes impact means 
(4, 5, 6) which, on ramming of the ammunition unit, 
enter into interaction with and retard the ammunition 
unit. Also included is a pressure accumulator (15) 
which is chargeable via the impact means with exist- 
ing kinetic energy in the ammunition unit. The 
breech (8) is closed by means of energy stored in 
the pressure accumulator. 

During its activation with the aid of the stored 
energy the breech enters into interaction with the 
case and retains this during firing and during a 
predetermined portion of the rearwarddirected mo- 
tion in the gun occurring on account of firing. 
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